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REMARKS 

The Examiner is thanked for the due consideration given 
the application. The specification has been amended to improve 
the language. Appended to this paper are: i) the International 
Search Report, ii8) the EP Official Action of January 10, 2006, 
and iii) allowed claims of the EP application, with the 
amendments suggested by the EP Examiner emphasized to remedy the 
objection of clarity only. 

Claims 1-21 are pending in the application. 
Independent claims 1 and 7 have been amended to reflect the 
allowed claims of the EP application. Claims 2-6 and 8-21 have 
been amended to improve their language in a non-narrowing 
fashion . 

Election/Restriction 

The claims of the invention have been restricted Into 
the following groups: 

Group I, claims 1-6, drawn to a method for twin-sheet 
thermof orming of plastic fuel tanks; and 

Group II, claims 7-21, drawn to an apparatus for twin- 
sheet thermof orming of plastic fuel tanks, 

Gjcoup II, claims 7-21, Is elected with tjravejrse. 

The application has been restricted into the following 

species : 

Species I, shown in Figure 7; and 
Species II, shown in Figure 8. 
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The Official Action acknowledges that claims 7-16 and 
19-21 are generic. 

Species X, shown In Figure 7 Is elected with traverse. 
Elected Claims 7-17 and 19-21 read on this elected species. 

The present invention is the national phase of PCT 
application EP 2003/014962 which originated as a corresponding EP 
application, now granted and published under number 1 587 666, 
which can be downloaded from E5PACENET the EP data bank. 

For the Examiner's consideration that following 
documents have been appended to this paper: 

i) international Search Report; 

ii) EP Official Action of January 10, 2006; and 

iii) Allowed claims, with the amendments suggested by 
EP Examiner emphasized to remedy to the objection of clarity 
only . 

The Official Action asserts that the inventions listed 
in Groups I and II do not relate to a single general inventive 
concept under PCT rule 13.1 because, under PCT rule 13.2, they 
lack the same or corresponding special technical features for the 
following reasons: the common technical feature in all groups is 
having the open cavities of both molds facing upwards, and that 
this element cannot have a special technical feature under PCT 
Rule 13.2 because the element is shown in the prior art of U.S. 
Patent 3,779,687 (US x 687) teaches mold halves 106, 107 in Figure 
2 having upwardly facing cavities 108 (as shown in Figure 5} . 
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However, traversal is proper in light of a comparison 
of the features that are compared in US "687 to those of the 
present invention . 

As can foe seen from claims 1 and 7 of the present 
invention, either the method and apparatus claims have in common 
the following features: 

i) The present invention sets forth the use of means 
for "pneumatically clamping" the plastic sheets along their 
peripheral edges (claim 1, lines 10-11 and claim 7 lines 15-17) - 
this feature is new in respect to US v 687 which discloses the use 
of magnetically actuable gripping means 96, 98. 

ii) The present invention sets forth the use of vacuum 
supporting means, for supporting the sheet in a flat condition 
while it is moved along the processing line, in combination with 
the pneumatically actuable gripping means (claim 1, lines 10, 11 
and claim 7 , and in the specification claim section at lines 15- 
17, lines 31, 32, of page 21, and lines 1-3 of page 22) . This 
feature also is new in respect to US '687 in which a sheet, 
during heating and movement, is retained on two sides only by two 
arms 90, 92. No vacuum is disclosed in US " 687 to keep the 
sheet in a planar configuration during heating and moving along 
the processing line. A sagging of the heated sheets is inevitably 
present in US ^687 during the movement. 

iii) In the present invention one mold is kept steady 
in a horizontal position, while the other mold is up-side down 
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turned on the first one, for welding. Conversely in US x 687 the 
two molds are closed in a vertical disposition. 

iv) In the present invention (as instantly amended) 
the processing lines, are paraiiely arranged side by side (see 
specification at page 8, line 5), while in US '687 the sheets are 
moving along circular paths. The parallel disposition of the two 
processing line allows a free access to the molding station by an 
operator, and to add a cooling device. 

No cooling is disclosed or made possible by the 
circular disposition of US '687. 

The Official Action asserts that Species I and II do 
not relate to a single general inventive concept under PCT rule 
13.1 because, under PCT rule 13.2, they lack the same or 
corresponding special technical features for the following 
reasons: the common technical feature in all species is a 
cooling station, and that this element cannot be a special 
technical feature under PCT Rule 13.2 because this element is 
shown in the prior art of WO 02/14050, which teaches a twin-sheet 
thermof orming apparatus with a mold cooling station 20. 

However, both claims 17 and 18 depend on claim 16. As 
a result, a finding of allowability of claim 16 would render both 
claims 17 and 18 instantly allowable. As a result there is no 
undue burden to rejoin and examine both species. 

Accordingly, rejoinder of the Groups I and II and Species I and 
II and examination on the merits is respectfully requested. 
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Cone lu s i on 

The Examiner is thanked for considering the Information 
Disclosure Statement filed July 6, 2005 and for making an initial 
PTO-1449 term of record in the application. 

The Commissioner is hereby authorized in this, 
concurrent, and future submissions, to charge any deficiency or 
credit any overpayment to Deposit Account No. 25-0120 for any 
additional fees required under 37 C.F.R. § 1.16 or under 37 
C. F.R. § 1.17. 

Respectfully submitted, 
YOUNG Sc THOMPSON 




Robert E . Gooznif, Reg. No, 42,593 
Customer No. 00466 
209 Madison Street, Suite 500 
Alexandria, VA 22314 
Telephone (703) 521-2297 
Telefax (703) 685-0573 
(703) 979-4709 

REG/ j r 
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APPENDIX : 

The Appendix includes the following item(s) : 
jX] - claims from EP 1 587 666 Bl 
^ - an International Search Report 

Ex] - a Communication pursuant to Article 96(2) EPC 
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by tightly pressing and fusmg their scaling areas oris 
against the other around the peripheral edges of the two 
shells. 

[0092] This can be achieved, for example, by overturn- 
ing one of the tec molds by 1 80*. for example by making 
the moid T7B rotate the direction of tie arrow F1 in 
figure 4, around the rotational axis 32, upside* <*0Wf* the 
other mold 1SA, as shown by the block diagram 19 in 
figure 1, 

|00$3J At this point, the two molds are tightly pressed 
one against the ether, exerting an adequate clamping 
force, ano* pinchingthe two seali ng areas of the two shells 
thereby fusing them hermetically together. 
[G094] After having completed a fuel tank, the latter 
can be cooled white maintaining it closed in the two 
molds. Upon completion of the cooling, the two molds, 
sftW closed, can be moved back to one of the two thar- 
maformlng stations 17A, 17B and opened to carry out 
the demoting and discharge of the finished fue? tank, 
dir&ctfy in the same thenrioforming station. 
fO&95] At! this can be carried out within an extremely 
shortened of time ,. during the execution of a subsequent 
operative cyeie r so as to use the same mokis again for 
manufacturing a next fuel lank, 
[0038=1 Therefore, by operating m a continuous cycle 
with the two processing lines 1 0A and 108, according to 
the previously described procedures, it is possible, to pro- 
duce plastic fuel tanks, complete with the respective ac- 
cessories and components, in an extremely limited time, 
reducing the scraps of material due to the combined use 
of the two pneumatic gripping and conveying devices 
along the two processing lines, makes it possible to form 
sealing having extremely limited surfaces; according to 
the invention it is also possible to produce plastic fuel 
tanks complete With their respective accessories having 
improved structural characteristics. 
[0097] Figures 7 and 8 show, by way of example, two 
possible solutions with regard to the cooling station, in 
addition to other details of the thermoforming stations 
and the stations for introducing the inserts and/or com- 
ponents into the molds and/or into the two thermoformed 
shells; in said figures, the same reference numbers used 
as per the previous figures, to indicate similar or equiv- 
alent parts, 

£00§8] As shown In figure ? r the cooling station 20 com- 
prises a rotary table BO having two or more molds sup- 
porting surfaces 51 , 52, onto which theclosedmoids 1 7 A, 
17B are transferred tor the cooling phase. 

The rotary table 50 is made to rotate and in- 
dexed; by a motor S3 in order to align from time to time 
one of the mo(d supporting surfaces 61 , 52 , with the ther- 
moforming station, to allow the transfer of the dosed 
molds, for example, between the thermotormlng station 
1 6B and the surface 51 , while another closed mokis un- 
dergoing cooling is already disposed on the surface 52 
or on the othersurfaces of the rotary table. Rgure 7 sche- 
matically indicates various robots or operators for the 
movement cf the shaping plug 49, or for picking up and 



automatically introduce the inserts into the molds, orfor 
discharging the finished fuel tanks, 
(B100] The example of figure 8 differs from the previ- 
ous figure in that the cooing station 20 now comprises 

s a shuttle 54 reciprocal e alo ng a gui de 55, which extends 
on a side parallel to the processing ]ine 168L the shuttle 
S4 \q provided with two moid supporting surfaces 56, §7 
which can be aligned with thethermoforrningstation 1 6B, 
by appropriately moving the shuttle ak>ng the guide 55. 

f 0 [01 01 j in both cases, the mold supporting surfaces 51 , 
51 of the rotary table SQ> or the mold supporting surfaces 
66, 57 of the shuttle 56, can be used for carrying out the 
replacement of the molds, at each change of production, 
or for other requirements, 

15 [0162] It is understood that what has been described 
with reference to the accompanying drawings, has been 
given purely by way of example in order to illustrate the 
general features of the method and the plant according 
to this invention; therefore, other modifications or varia- 

2& tions may be made, without thereby departing from the 
claims. 



Claims 

1. Method for twin-sheet thermofbfming plastic fuel 
tanks, according to which first and second sheets 
<SA, SB) of thermoformable plastic material are in- 
dependently heated and moved along a first (A) and, 
50 respectively, ®& ^9 & second (8) processing fine from 
a leading station (11 A, 11 B) to a respective thermo-* 
forming station (16A f 168), the method comprtsmg 
the main steps of: 

35 - subjecting each plastic sheet (SA, SB) to a 

heating; 

- pneumatically clamping the healed plastic 
jheets(SA, SB) along th eir peripheral edgesb^ 
air suction , and vacuum supporting the same 

40 sheets (SA } SB) in a substantially flat condition 

by control ling the vacuum decree white they are 
moved along their respective processing lines 

- positioning each heated plastic sheet (SA, 38) 
45 above a respective shaping mold (17A, 17B) 

having a facing-up shaping cavity, while contin- 
uing to pneumatically hold the shea! (SA, SB) in 
the aforesaid substantially flat condition; 

- lowering the heated plastic sheet (SA, SB) into 
50 a respective mold (17A, 178); and 

- thermof omilng each heated ptastie sheet (S A, 
SB} into a respective shell (GA, <3B) f making the 
same sheet (SA, SB) to adhere to the upwardly 
open cavity of the shaping mold (17A, 178); 

55 

the method also comprising the supplementary 
steps of; 
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- up-side down turning one (1 7B) of the shaping 
melds (1 7A, 1 ?B) and the tftemraformed shell 
(GO); 

- superimposing said up-side down turned mold 
(17B) to the other one (17A) facing up mold 
(17A), to overlap peripheral seating areas of the 
two superim posed thermoformed shelly (GA, 
GB); and 

-fusing and hermetically weldingthe overlapped 
sealing areas of the shells (GA, GB} by p ressing 
said overlapped sealing areas between damp- 
ing surfaces of the shaping molds (17 A, 17B). 

Method for twin-sheet therrnoforming of fuel tanks 
according to claim 1 , comprising the steps of pre- 
heating (1:2A> T2S) each plastic sheet (SA, SB) to a 
frrst heating tempemujre to wer tftan a tftermommimg 
temperature, and mainlining the heating of the 
sheet {SA, SB) while it is moving afcng the process- 
ing line (A, B). 

Method for twin-sheet themiofcrmmg of fuel tanks 
according to claims 1 and 2, comprising tie steps of 
centreing and adjusting the vacuum degree forsup- 
portrngihe sheet (SA, SB) , to prevent sagging during 
the heating. 

Method for twin-sheet iherrnofofrning of fue! tanks 
according to claim 1 , comprising the steps of intro- 
ducing mserts and/or components for the fuel tank, 
Into the upwardly facing cavity of the maids, before 
tiermoformrng of me plastk sheets (SA t 38). 

Method for twin-sheet thermoforming of fuel tanks 
according to claim 1 r comprising the steps of intro- 
ducing rnserts and/or components of the fuel tank, 
Into the thermoformed shells (QA S GB) through the 
upwardly facing cavity of the molds (t 7A, 1 7B). 

Method for twin-sheet thermoforming of fuel tanks 
according to claim 1 » comprising the steps of remov* 
Ing the closed molds (1 7A, 1 78), and of carrying out 
a cooilng of the same dosed molds (1 7A> 1 78) out- 
side of &e processing lines. 

Planter manufacturing plastic fuel tanks comprising 
fiist and second twin-sheet thermoformed shells 
(GA, GB), according to which first and second ther- 
rmformable plastic sheets (SA, SB) are independ- 
ent^ heated and moved along respective first and 
second processing lines (A, B), from a loading station 
(1 1 A, 1 l B) through at least one heating statton (t 2A, 
14A; 129, 14B), towards a respective thermoforming 
station (1 SA, 1 68} where the individual plastic sheets 
|SA, SB) are tftermofovmed in a first and a second 
shell (GA, GB) Into a respective first and second 
shaping mold [17A, 17B), wherein: 



- saidfirs! and second shaping molds { 1 7A, 1 7B) 
are side by side arranged with the open cavities 
of both molds (1 7A, 17B) fadng upwards; 

s wherein each processing line (A, B) comprises j& 
syctlon fmmes 124A, 248) for anpproQ the plastic 
sheets (SA, SB) around their per^hem! edges, and 
a vacuum sheet holding device (ISA, 1 SB) compris - 
i ng a vacuum chamber j22).. for holdin g, the heated 

to plastic sheets (SA, SB), said aouetion f rames (24A , 
2AB) and said vacuum holding device {15A, 158) 
being movable along the processing lines (A 5 B); and 
vacuum control means comprising an adjustable 
vacuum source to control th e vacuum degree in the 

f ^ r h Hm\>^r j?,2)q f the vacuum holding device 

{1SA, 15B), to supporting the heated plastic sheets 
{SA, SB) in aliubsTantially flat condition; arid 
drive means (33) conformed and arranged to turn 
one mold (17A, 17B) upsrde down to superimpose 

2® to the other one {17A, 1 7B) and to cause wek&ng of 
overlapped sealing areas of the thermoformed shells 
(GA* GB), by compression of the cve d&pp ed seating 
areas by the same molds (17A, 178). 

a Plant for manufacturing plastic fuel tanks according 
to claim 7, comprising a sheet preheating station 
{12A, 12B). 

9. Plant for manufactu ring plastic fuel tanks according 
to claim 7, comprising a sheet centering station {1M f 
13B), 

1 8. Plant for man ufacturlng plastic fuel tanks according 
to cfaims 8 and 9, wherein the sheet centersngstatkm 
35 (i3A, 1 3B) is provided upstream of the sheet pre- 
heating station (12A, 12B), 

11. Plant for manufacturing plastic fuel tanks acceding 
to claims 8 and 9, wherein the centering station (1 3A, 

40 138) is provided between the preheating station 
{12A, 12B) and a second heating station (14A, t4B) 
for the plastic sheets (SA, SB). 

12. Plant for manufacturing plastic fuel tanks according 
to claim 7, wherein the vacuum supporting device 
(1SA, 15B) comprises heating elements (28) for the 
p3astb sheets (SA, SB). 

1 3. Plant for manufacturing plastic fuel tanks according 
so to claim 7, wherein each moid ( 1 7A, 1 7B) comprises 

second pneumatically eetuable sheet gripping 
means (36A, 36B), 

1 4 + PI ant fo r manufacturing plastic fuel tanks according 
to clarm 7, wherein said vacuum holding device (1 5A, 
15B) \s in the form of a pneumatically afituabl© suc- 
tion beff. 
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15. Plant for manufacturing plastic fuel tanks according 
tocialm 7, comprising a motd cooling station (20) on 
one side of the processing lines {A, B) ? In a side 
aligned condition with a thermof ormi ng station (1 6A, 
188), for transferring the dosed molds (17A, 17B) 5 
between trie themtofomiing station (16A ? 16B) and 
the cooling station (20) of the plant 

1$. Plant for manufacturing plastic fuel tanks according 
to claim 15, w herein the cooling station (20) corn- ro 
prises a rotary table (50} having a plurality of moid 
supporting surfaces (51 ( 52). 

17. Plant for manufacturing plastic fuel tanks according 
to claim ^t&^wherej n the cooing station {20} com- 
prises a reciprocable moid supporting shuttle (64) 
paratleiy arranged to She processing iines (A , 8), safd 
shuttle (64) being provided with at least a first and a 
second moid supporting surfaces (55, 66), 

i S. Plant for manufacturing plastic f uei f anks according 
to cfeimJSjyherefo $a*d means for transferring the 
mckfs (17A t 178} comprise a mold clamping cage 
{40, 41 ) reclprocabie between a thermafomiing sta- 
San (ISA, 16B) arid the cooling station (20) . 

1$, Plant for manufacturing plastic fuel tanks according 
to claim 7, wherein said drive means for upsrda down 
turning one mold (17B) f comprises a book press. 

20, Plant forman ufaetu ring fuel tanks according to da*m 
JS^herein each moid {17A, 17B) comprises add!- 
tionai mechanica! means (46) for gripping the edges 
of the healed plastic sheets (SA, SB). 



den; 

- Posltionleren von {eder erhltzlen Kunststoiff- 
Lags (SA, SB) tJberetnemzugehdrigen fornige- 
benden Gesenk (17A, 178) mit einem nach 
oben zeigenden formgebenden Hohiraum, wah- 
rend die Lage (SA + SB) welterhin pneumattsch 
in dem obigen, im Wesentilchen ebenen Zu- 
sfand gehalten wfrd; 

- Absenken der erhiizten Kunststo^-Lage (SA, 
SB) In ein zugehdriges Gesenk (17A, 178)^ und 

- Thermoformen von j eder erhitzten Kunststoff- 
Lage (SA ? S8) zu einer jeweiligen Senate (GA f 
GB), wobei bewirkt wird, dass die gieiche Lage 
(SA, SB) an dem nach oben gerichtei offenen 



oben zeigenden Gesenks (1 7 A), um die umlau* 
fenden Dichtungsgeblete der beiden ubereinan- 
der angeordneten, thermogeformten Sehaien 
(GA, GB) in Obedappung zu bringen; und 
* Schrneteen und thermisches VerschweiBen 
derQberlappenden Dichtungsgeblete derScha- 
im (QA K GB), indern dte Gberfappenden Dich- 
tungsgebiete zwischen Ktemmf laehen der form- 
gebenden Gesenke (17A, 17B) zusamrnenge- 
presst warden. 



ts Hohlraum des formgebenden Gesenks (17A, 

1 78) anhaftet; 

wobei das V erf ah ren feme r die zusatzlichen Schritte 
umfasst 

$0 

- Umdreheri von elnem {t 7B) derfomngebenden 
Geseuktf (1 7A S 1 78) und der ^ermogeformten 
Senate (GB); 

- Qbereinander Anordnen des umgedrehten Ge- 
2$ senks (1 78) bezugftch des anderen (1 7A) nach 



^atentansipfuche 

1, Verfahren zum Doppeilagen-Thenrjoformen von 
Kunststoff-Krafr^tofftanks, wobe i sine erste und si ne 
zwefte Lage (SA t SS) aus einem thermoformbaren 
Kunststoffmaterlal unabhangkj vonelnander erhilz? 
und entlangelnerersten (A) bzw> enftang einerzwei- 
ten (B) VemrbejtungsiEnie von elner Ladestation 
(t 1 A, 118} zu: einer zugehdrigen Thefmofom>$tati- 
on (16A, 16B) bewegt warden, und wobel das Ver- 
fahren die Hauptschritte urnfasst: 

- Aussstzen vonjeder Kunststoff-Lage (SA, SS) 
emer Erhftzung; 

- pneumatlsch^s Festklemmen der erhrt^en 
Kunststofl-Lagen (SA, SB) entfang der Um- 
fangskanten dutch Luftansaugung, sowie ab- 
slOtzendes Hato der gleichan tagen (SA, SB) 
durch Vakuum in einem 1m Wesentfiehen ebe- 
nen Zust^nd durch Steuerung des AusmaBes 
des Vakuums, w^hrend sie entlang Ihrer zuge- 
h&rigen Verarbelt^ngslinien (A, B) bewegt wer- 



2* Verfahren zum Doppeliagen-Thermoformen von 
Kraftstofftanks gemaB Anspruch 1 1 mft den Schritten 
des Vorerh&zens {12A t 12B) von {eder Kunststoff- 
*o Lage (SA, SB) auf eine ersie Erhteuno^temperatur, 
die geringer 1st ais eine Therrriofomi-Temperatur, 
und des Be^behaitens der Emitzung der Lage (SA, 
SB), wan rend sleentlang der Verarbeitungsrime (A r 
B) bewegt wird 

4S 

Z* Verfahren zum Doppellagen-Thermoformen von 
Krafetofftanks nach AnsprOchen 1 und 2, mit den 
SchrVtten des Steuerns und Bnsteliens des Ausma* 
Bes des Vakuums zum abstOtzenden Haiten der ta- 
so (SA, SB), um ein Ourchhangen wihrend des Er- 

hitzens zu verhsndem, 

4. Verfahren zum Doppeiiagen-TheiTnoformen von 
Kraftstofftanks nach Anspruch 1 r mit den Schrfften 
55 des Einsetze ns von Eins&tzen un d/oder Komponen- 
ten fOr den Kraftstofftank in den nach oben zeigen- 
den Hohlnaum der Gesenke, und zwar vor dem 
Thermofonnen der Kunststoff-Lagen (SA, SS). 
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